Effects of method of preservation on functions of livers from fed and fasted rabbits.
Livers from fed, fasted (48 h) and glucose-fed rabbits were preserved for 24 and 48 h by either simple cold storage (CS) or continuous machine perfusion (MP) with the University of Wisconsin preservation solutions. After preservation liver functions were measured by isolated perfusion of the liver (at 37 degrees C) for 2 h. Fasting caused an 85% reduction in the concentration of glycogen in the liver but no change in ATP or glutathione. Glucose feeding suppressed the loss of glycogen (39% loss). After 24 h preservation by CS livers from fed or fasted animals were similar including bile production (6.2 +/- 0.5 and 5.6 +/- 0.4 ml/2 h, 100 g, respectively), hepatocellular injury (LDH release = 965 +/- 100 and 1049 +/- 284 U/liter), and concentrations of ATP (1.17 +/- 0.15 and 1.18 +/- 0.04 mumol/g, glutathione (1.94 +/- 0.51 and 2.35 +/- 0.26 mumol/g, respectively), and K:Na ratio (6.7 +/- 1.0 and 7.7 +/- 0.5, respectively). After 48 h CS livers from fed animals were superior to livers from fasted animals including significantly more bile production (5.0 +/- 0.9 vs 2.0 +/- 0.3 ml/2 h, 100 g), less LDH release (1123 +/- 98 vs 3701 +/- 562 U/liter), higher concentration of ATP (0.50 +/- 0.16 vs 0.33 +/- 0.07 mumol/g) and glutathione (0.93 +/- 0.14 vs 0.30 +/- 0.13 mumol/g), and a larger K:Na ratio (7.4 vs 1.5). Livers from fed animals were also better preserved than livers from fasted animals when the method was machine perfusion. The decrease in liver functions in livers from fasted animals preserved for 48 h by CS or MP was prevented by feeding glucose. Glucose feeding increased bile formation after 48 h CS preservation from 2.0 +/- 0.3 (fasted) to 6.9 +/- 1.2 ml/2 h, 100 g; LDH release was reduced from 3701 +/- 562 (fasted) to 1450 +/- 154 U/liter; ATP was increased from 0.33 +/- 0.07 (fasted) to 1.63 +/- 0.18 mumol/g; glutathione was increased from 0.30 +/- 0.01 (fasted) to 2.17 +/- 0.30 mumol g; and K:Na ratio was increased from 1.5 +/- 0.9 to 5.3 +/- 1.0. This study shows that the nutritional status of the donor can affect the quality of liver preservation. The improvement in preservation by feeding rabbits only glucose suggests that glycogen is an important metabolite for successful liver preservation. Glycogen may be a source for ATP synthesis during the early period of reperfusion of preserved livers.